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CHAPTER 1

CHARACTERIZATION

1.1  INTRODUCTION

This watershed analysis was conducted under direction of the April 1994 Record of Decision for
Amendments to Forest Service and Bureau of Land Management Planning Documents within the
Range of the Northern Spotted Owl (USDA and USDI 1994), also known as the Northwest Forest
Plan (NFP).  Watershed analysis is one of four major components of the Aquatic Conservation
Strategy (ACS) within the NFP.  The other components are Riparian Reserves, Key Watersheds,
and Watershed Restoration.  “These components are designed to operate together to maintain and
restore the productivity and resiliency of riparian and aquatic ecosystems” (USDA and USDI
1994: B-12).  Watershed Analysis plays a role beyond the ACS by providing the principal analysis
of terrestrial and aquatic ecosystems that will be used to meet ecosystem management objectives
for the watershed (USDA and USDI 1994: E-20).  

The Federal Guide for Watershed Analysis, Version 2.2, describes the six-step process that was
used to conduct the analysis.  The six steps are:

1. Characterization
2. Issues and Key Questions
3. Current Conditions
4. Reference Conditions
5. Synthesis and Interpretation
6. Recommendations

These six steps were completed by a team of resource professionals using previously documented
information about the watershed.  The Federal Guide also encourages early, open, and frequent
participation in the process by public stakeholders.  During Step 2 (Issues and Key Questions), a
mailing was sent to members of the public on the Siuslaw National Forest’s mailing list informing
them of the analysis and inviting them to share information and concerns.  Copies of the mailed
brochure were also placed in local public libraries and at the Hebo Ranger District office.  Several
responses to this outreach were received and information from some of the respondents was
included in the analysis.

The Salmon-Neskowin Watershed Analysis refers to and takes guidance from other planning
documents that provide a larger context for this area.  The Siuslaw National Forest Land and
Resource Management Plan (LRMP) and Salem District, BLM, Resource Management Plan
(RMP) provide management direction for all federally managed forest land.  These plans have
been significantly amended by the NFP.  The Late-Successional Reserve Assessment (LSRA) for
Oregon’s Northern Coast Range Adaptive Management Area (USDA and USDI 1997) provides
management guidelines for Late-Successional Reserves within the watershed.
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1.2 LOCATION AND OWNERSHIP

The Salmon River lies approximately four miles north of Lincoln City, Oregon, flowing west from
the Oregon Coast Range into the Pacific Ocean.  Neskowin Creek lies approximately four miles
north of the Salmon River and eight miles south of Pacific City, Oregon, also draining into the
Pacific.  Together, the two watersheds occupy approximately 64,000 acres (Figure 1-1).  About
two-thirds of the combined watershed is privately owned, while the remainder is managed by
various federal and state agencies.

Federal land in the watershed falls within the Northern Coast Range Adaptive Management Area. 
The Cascade Head Scenic Research Area and Cascade Head Experimental Forest in the lower
Salmon River watershed are administratively withdrawn and are managed by the USDA Forest
Service.  Most of the remaining federal lands fall into one of two designated Late-Successional
Reserves (LSR R0807 on National Forest lands and LSR R0269 on BLM lands).   There are two
special management areas on BLM land.  Lost Prairie is a 60-acre Area of Critical
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Environmental Concern (ACEC) within LSR in the upper Salmon River watershed.  Saddleback
Mountain is both a Research Natural Area and ACEC, also in the upper Salmon River watershed. 

TABLE 1-1.  LAND OWNERSHIP WITHIN SALMON AND NESKOWIN WATERSHEDS

LAND OWNER APPROX. ACRES
Private 40,090
USFS 20,155
BLM   2,990
State Park      903
State Forest 26
State of Oregon        33

1.3  GEOLOGY

Bedrock geology in the study area consists of mafic volcanic rocks and marine sediments. The
volcanic rocks were initially deposited along a chain of volcanic centers as submarine pillow lavas
and breccias during the Paleocene Era.  In locations where eruptions built seamounts above sea
level, submarine rocks are overlain by ash and subaerial lavas.  In the study area, these rocks are
represented by the Siletz River Volcanics, which crop out in the south-central portion of the study
area.    

In Lower to Middle Eocene times the chain of volcanic seamounts and islands began to subside,
the Cascade Mountains began to rise to the east, and a thick sequence of marine sediments were
deposited atop the subsiding Siletz River Volcanics.  These  sediments typically consist of massive
claystone to siltstone, tuffaceous siltstones, arkosic turbidite sandstone, and other rocks derived
from parent rocks to the east.  These rock types are present in the study area as the Middle to
Upper Eocene Yamhill Formation, Tyee Formation, and Nestucca Formation.  

The Upper Eocene is marked by the subaerial eruption of the Cascade Head Volcanics, which are
to some extent contemporaneous with the Nestucca Formation.  This formation underlies the
study area along its western side.  The Basaltic Sandstone of Pacific City, present in the
northwestern-most portion of the study area, was derived from this unit. 

Alkalic mafic volcanic rocks intruded the Siletz River Volcanics, Yamhill Formation, and Tyee
Formation from Eocene through Miocene times.  Basalts that intrude the sedimentary units in the
study area, primarily as sills, may represent distal portions of the massive Middle Miocene
Columbia River basalts which sank into and flowed between the less dense sediments.  The
eastern-most portion of the study area is underlain by granophyric gabbro, intruded into the
Yamill and Tyee formations during Oligocene times.

Bedrock strongly influences topography, slope stability, and sediment production rates in the
study area.  The softer, less durable sedimentary formations such as the Yamhill, Tyee, and
Nestucca Formations which crop out in the center of the study area, tend to form rounded, more



5

gentle terrains than do the volcanic units.  Sediments derived from these formations typically
comprise silt, sand and gravel.  The more durable volcanic units are an important source of
pebbles, cobbles, and small boulders; and provide an important source of road rock. The presence
of volcanic dikes and sills complicates the picture by forming resistant ridges and stepped streams
where headward erosion has been impeded.  

Earthflows, slides, and debris torrents are not uncommon in the watershed, especially where the
conditions of slope shape, steepness, and low competence bedrock combine to create unstable
conditions.  Ancient earthflows have not yet been mapped on the ground in the study area,
although four flows were evident in the Nestucca and Yamhill Formations in aerial photographs.

1.4 SOILS AND CLIMATE

1.4.1 Coastal Fog Zone

The western two-thirds of the study area is in the Coastal Fog Zone which is characterized by high
winter winds and very high winter rainfall.  Fog and low clouds  result in small differences
between summer and winter air and soil temperatures (isomesic), and increase effective soil
moisture in summer.  Soil moisture in summer is high and soils develop high accumulations of
organic matter.

The eastern third of the analysis area is divided among three climate zones including the Central
Interior, Northern Interior, and Valley Margin zones (Map 3).  The zones are characterized below.

1.4.2  Central Interior Zone

The Central Interior Zone is characterized by wet winters and moist summers with occasional high
winds in winter.  There are significant differences in soil temperatures from winter to summer. 
Soil moisture fluctuates moderately from winter to summer with summer soil moisture levels
varying from very high on lower slopes to moderately dry on upper sideslopes.  High biologic
activity is accompanied by high decomposition rates and moderate accumulations of soil organic
matter.  Deep to very deep, moderately fine-textured soils overlie slowly to moderately permeable
bedrock.

1.4.3  Northern Interior Zone

The Northern Interior Zone is characterized by very wet winters and moist summers with
occasional high winds in winter.  Significant differences in soil temperatures exist from winter to
summer below 3000 feet.  Soil moisture is generally high with moderate soil moisture fluctuations
from winter to summer.  High biologic activity is accompanied by high decomposition rates and
moderate to high accumulations of soil organic matter. Very deep fine-textured soils overlie
slowly to highly permeable bedrock.
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1.4.4  Valley Margin Zone

The Valley Margin Zone is characterized by moist winters and dry summers.  High winds are
uncommon.  There are significant differences in soil moisture and temperature from summer to
winter, with low soil moisture common during summers.  Moderately high biologic activity and
moderate decomposition rates are accompanied by low to moderate accumulations of soil organic
matter.

1.5 TERRESTRIAL ENVIRONMENT

The soil climate zones are reflected in the distribution of plant communities and plant associations
across the landscape. Moist sites in the Coastal Fog zone are dominated by Sitka spruce and
western hemlock. Further inland, Douglas fir communities become more common. Noble fir
communities occur on the upper slopes of the peaks of the coastal mountain range. 

Large blocks of private industrial timberland occur in the upper reaches of the Salmon Watershed. 
Most stands are even-aged.  No old-growth stands were identified.

The majority of federally-owned lands in the Salmon-Neskowin Watershed Analysis area are
concentrated in the Cliff, Lower Neskowin, Upper Neskowin, Salmon, and Deer subwatersheds. 
Here, a large contiguous block with several late-seral stands occurs.

Smaller blocks of federal ownership occur in the Lower Salmon River, Middle Salmon River,
Panther, Widow, Bear2, Trout1, Slickrock2, Treat/Alder Brook, and Butte/Hawk subwatersheds. 
Here, stands are more fragmented.  Although mature conifer stands occur (trees over 80 years of
age), these stands are generally small and somewhat isolated from each other.

A large block of late-seral forest known as the Van Duzer Forest Corridor occurs in the Upper
Salmon River subwatershed and is managed by Oregon State Parks.  

Current conditions were compared with reference or historical conditions derived from 1950s
vegetation data.  The percentage of pure hardwood stands has increased over historical levels
(1950s) from approximately 7 percent to 14 percent. Slightly more stands are in the stand
initiation stage (0 to 49 years old) now (34 percent vs. a historic level of 29 percent).  Fewer
stands are classified as old-growth (none vs. a historical level of 10 percent).

A diversity of flora and fauna occurs within the two watersheds.  Late-seral associated species
occur primarily on federal and state lands.  They include marbled murrelets, spotted owls, and a
diversity of plants, fungi, lichens, and liverworts.  The threatened Oregon silverspot butterfly
occurs in the Cascade Head area.  Several rare plants and cryptogams (mosses, lichens, and
liverworts) occur in Lost Prairie in the upper Salmon River watershed.  Other species of note in
the watershed include bald eagles, peregrine falcons, brown pelicans, elk, red tree voles, fringed
myotis, and Townsend’s big-eared bats.  Habitat for many of these species is in decline and many
are listed as threatened or endangered, or are candidates for listing.
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1.6  AQUATIC ENVIRONMENT

The Salmon River and Neskowin Creek are typical of Oregon coastal streams with headwaters
originating in the Coast Range Mountains and emptying into the Pacific Ocean to the west.  Forest
management has been extensive in the watershed and the practice of large woody debris (LWD)
removal during the 1960s and 1970s has left streams lacking in habitat complexity.  Logging of
riparian vegetation has resulted in an increase in water temperatures, causing the Salmon River to
be listed for temperature on the 303(d) list.  Extensive road-building for logging operations has
caused an increase in landslides and sediment input to streams.  Agricultural and farming practices
have contributed pesticides and fecal coliform bacteria to water quality degradation.

Stream flows are also typical of Oregon coastal streams, which are “flashy” during storm events
with flows rising rapidly.  Stream flows for the Salmon River vary from highs of over 6,000 cubic
feet per second (cfs) to lows of 22 cfs.  Although there is no stream gauge on Neskowin Creek,
the average annual flow has been estimated at 92 cfs with spot checks recording low flows of 2
cfs (USEPA 1991).

1.6.1 Salmon River

The Salmon River is about 25 miles long and has a basin area of 77 square miles.  The headwaters
originate on Saddleback Mountain at an elevation of approximately 2,500 feet.  The upper portion
of the basin is characterized by steep slopes with narrow valleys and tributary streams with
moderately steep to very steep gradients.  These areas have been extensively logged and are
prone to landslides. 

The Salmon River Estuary covers an area of 204 acres at high tide (ODFW 1997).  Most of this is
within the Cascade Head Scenic Research Area.  Much of the original estuary was diked and
drained during the 1950s and 1960s for agricultural use and highway development.  Recent
restoration work has removed some of the dikes in an attempt to restore wetland functions.

The Oregon Department of Fish and Wildlife estimates a total of 121.5 miles of fish habitat in the
drainage (ODFW 1997).  Native fish populations are generally in decline due to habitat
degradation, fishing pressure, and competition from hatchery stocks from the Salmon River
Hatchery.  Habitat inventories indicate a loss of pools, LWD, and riparian function.  Increased
sediment input contributes to the loss of pools and may impact spawning gravel quality as well. 
Habitat and water quality data is limited for the system and a monitoring program is needed to
better determine the condition of the habitat and needs for restoration.

The Salmon River is managed for hatchery and wild stocks, and supports a recreational fishery for
wild and hatchery fall Chinook, hatchery coho, and wild winter steelhead.

1.6.2 Neskowin Creek

Neskowin Creek has a basin area of approximately 12 square miles.  The headwaters originate on
the western slope of Neskowin Ridge at an altitude of 1,400 feet.  The mouths of Neskowin and
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Hawk Creeks are classified as estuaries, but they are small in comparison to the Salmon River
Estuary.  The 260-acre Neskowin Marsh is located at the head of Meadow Creek.

Neskowin experienced water quality problems in the late 1970s when the community’s water
supply, which was taken from Hawk Creek, was declared a health hazard.  An upgrade to the
water system in the early 1980s and the installation of a wastewater treatment plant in 1995 have
improved the water supply quality.

Habitat inventories indicate a loss of pools, LWD, and riparian function.  Increased sedimentation
is not as severe as in the Salmon River, but is likely impacting habitat.  Habitat and water quality
data are lacking and a monitoring program is needed to identify problems and potential restoration
projects.

Native fish stocks in Neskowin Creek have declined considerably from historic levels.  Although
the basin is currently managed for wild fish, previous hatchery releases into the system may have
impacted the gene pool of native fish.  Currently there is no sport fishing for salmon allowed, but
there is a catch and release fishery for steelhead and cutthroat trout.

1.7 HUMAN ENVIRONMENT

The Salmon River watershed is the more developed of the two watersheds in the study area.  Two
major highways, State Highway 18 and U.S. Highway 101, traverse the Salmon River watershed. 
Development in the watershed includes the villages of Rose Lodge, Otis, Three Rocks, and
numerous cottages and houses along Bear Creek.  Logging, primarily on private land, is the
predominant use of the Salmon River watershed.  Recreational developments in the watershed
include a trailer park, the Westwind YWCA camp, and seasonal and year-round homes in Three
Rocks. 

The Neskowin Creek watershed is less developed, although the trend is toward increasing
development.  Existing development in the watershed, which is primarily along Neskowin Creek
and the coast at Neskowin, includes year-round and vacation homes, an RV park, a motel, and
two golf courses.  Forestry is an ongoing activity in the interior portions of the watershed.  Access
to the Neskowin Creek watershed is by U.S. Highway 101, and Old U.S. Highway 101, now
designated Forest Service Road 12.  

Much of the western portion of the analysis area is included in the Cascade Head Scenic Research
Area (CHSRA), and the Cascade Head Experimental Forest (CHEF).  The two areas are
administratively withdrawn from timber harvest.  The area is excellent for hiking, biking, enjoying
forest scenery, and other forms of outdoor recreation.   
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CHAPTER 2
ISSUES AND KEY QUESTIONS

This step identifies the issues that the team decided would form the focus for this iteration of the
watershed analysis.  This step also identifies key questions to be answered in the course of the
analysis.  Public input was solicited prior to finalization of the issues and key questions through
mailings and brochures placed at local libraries and the Hebo Ranger District.  The answers to
these questions will provide managers with information needed to make decisions, implement
resource programs, and design projects. 

2.1 ISSUE 1.  CONDITION OF NATIONAL FOREST AND BUREAU OF LAND MANAGEMENT LATE-
SUCCESSIONAL RESERVE LANDS AS FUNCTIONING LATE-SUCCESSIONAL ECOSYSTEMS.

Background Statement

Federal land within the Salmon River and Neskowin Creek watersheds lies within the Northern
Coast Range Adaptive Management Area (AMA).  Within the AMA, a network of Late-
Successional Reserves (LSR) has been established.  Much of the area within the LSR is currently
not late-successional habitat or lacks some of the features important to fully functioning late-
successional habitat.  Areas that currently are late-successional habitat are fragmented. 
Techniques exist for adding or enhancing individual late-seral habitat features to existing forests,
and for accelerating the natural development of such features.  Areas that would most benefit
from treatments in order to reach the long-term goals of the LSR have yet to be prioritized.  Such
prioritization would facilitate project planning within the watershed.

Key Questions:

a) What are the current conditions with respect to stand structure and species
composition, snags, coarse woody debris (CWD), and fragmentation?

b) What habitat improvement activities (e.g. silvicultural treatment, snag creation, CWD
placement, road decommissioning) would be beneficial for promoting late-successional
characteristics?

c) Where would the above habitat improvement activities be beneficial?
d) What areas should be treated first and for what reasons?

2.2 ISSUE 2.  CONDITION OF AQUATIC AND RIPARIAN RESOURCES.

Background Statement

Concern for the downward trend of fish stocks in the Pacific Northwest and the Oregon Coast is
reflected in the Northwest Forest Plan’s Aquatic Conservation Strategy and in Oregon’s Coastal
Salmon Recovery Initiative.  More specific concerns for the Salmon River are identified in
Oregon Department of Fish and Wildlife’s Salmon River Basin Fish Management Plan. 
Objectives of the Aquatic Conservation Strategy (ACS) in the Northwest Forest Plan are focused
on maintaining and restoring components and processes critical to a healthy, functioning aquatic
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ecosystem.  Future land management on federal lands will be conducted to meet the objectives of
the ACS.

Key Questions:

a) What is the current condition of the aquatic habitat with respect to riparian structure and
function, water quality, peak flows, and large woody debris?

b) Where is current high quality habitat located? 
c) How have human activities affected habitat for threatened and endangered salmonids and

other aquatic species of concern?
d) What management activities would benefit aquatic and riparian resources and how should

they be prioritized within the watersheds?

2.3 ISSUE 3.  ESTUARY

Background Statement

The Salmon River estuary is a unique feature of the watershed and has been recognized as such
under the designation of the Cascade Head Scenic Research Area.  As with all estuaries, it
provides vital fish and wildlife habitat for many species, including nursery habitat for species such
as salmon and steelhead.  Estuarine habitat has been severely impacted by agricultural practices
within the watershed.  Other land use practices with potential to impact the estuary include
development and forestry.  Human activities such as recreation, sport fishing, non-motorized
pleasure boating, waterfowl hunting, and research and education are ongoing in the CHSRA.  The
long-term goal of the plan is “. . . revitalization and restoration of the Salmon River estuary and its
associated wetlands to a functioning estuarine system free from the influences of man.”

Key Questions:

a) What is the current condition of estuarine habitat and how does it compare with historical
conditions?

b) How do land-use activities upstream from the estuary impact water and habitat quality
within the estuary?

c) What is the current status of the estuary with regards to the long-term goal of the
management plan?

d) Where are additional management activities needed?
e) What additional restoration activities are needed?

2.4 ISSUE 4.  ROADS

Background Statement

Road densities within the watershed range from 3.5 to 8 miles of road per square mile of area.  On
federal lands, the function of the road network primarily for timber harvest has declined, as have
road maintenance funds.  Impacts to aquatic and terrestrial resources are of concern.  Among the
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issues of highest concern for aquatic habitat are increased sediment input to streams and increased
rates and amounts of runoff.  High runoff leads to increased peak flows and increased potential
for scour and fill of channel substrate, subsequently impacting developing fish eggs and alevins in
the gravel.   Roads are also a major cause of shallow-rapid landslides, which contribute sediment
to streams.  Terrestrial wildlife are equally impacted by roads, particularly through increased
human disturbance and fragmentation of habitat.  Under the current management direction, most
of the federal land will be managed to promote late-successional habitat.  Some timber
management will occur within the AMA.  Streams and riparian areas will be managed to meet
ACS objectives.  The need for road maintenance and/or reduction will be driven by these factors,
as well as by the current Access and Travel Management (ATM) plan, which specifies that all
primary and secondary roads will remain open to vehicle travel.

Key Questions:

a) What are the anticipated future needs for roads under the current management direction
of the watershed?

b) How does the current road situation affect erosional processes and what are the impacts
to aquatic resources?

c) How does the current road situation affect late-successional species and habitats?
d) How does the current road situation affect anadromous salmonid habitat?
e) How should non-primary and secondary roads be managed within the watershed to

achieve AMA and LSR objectives?  Items to consider include: the needs of fish, wildlife,
and human resources, and development of criteria for selecting roads for upgrading or
decommissioning.
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CHAPTER 3

CURRENT AND REFERENCE CONDITIONS

3.1  HUMAN USES

3.1.1  Settlement by Native Americans

Native Americans have lived in the Salmon and Neskowin watersheds for thousands of years. 
Anecdotal information from Ms. M.A. Rothman (Barrett 1993) indicates that artifacts excavated
during a Linfield College sponsored  “dig” on the Salmon River Estuary (called the “White Dig”)
were approximately 2000 years old.  Another archeological site, a midden, was obliterated when
the motel was built at Neskowin. 

Indians of the Salmon River drainage, known as the Nechesne, were lumped with the Siletz
Indians by early historians; and the native peoples living in the Neskowin Creek area and farther
north were considered Tillamook Indians.  The local natives lived in plank-slab houses,
emphasized the accumulation of wealth as an individual goal, and subsisted on salmon, elk, deer,
bear, whales, sea lions, rabbits, berries, seaweed, and other local edible plants.  Dugout canoes
were a major means of transportation, and early settlers recall seeing burial canoes in the trees
along the south side of the Salmon River Estuary.  

The first recorded impact of the coming of the whites was a “fever” which swept through the
natives then classified as “Indians of the Lower Columbia River”, killing 80 to 90 percent of the
population.  There is some evidence that the epidemic affected the Tillamook Indians and possibly
those living in the analysis area.  On November 9, 1855, President Franklin Pierce designated the
Siletz or Coast Reservation, which extended from Cape Lookout south to the Siltcoos River, and
eastward from the coast to the western boundary of Range 8, Willamette Meridian, thus including
over 95 percent of the two watersheds.  The reservation, which comprised over one million acres,
housed aboriginal natives as well as natives from southwestern Oregon who had been vanquished
in a war in 1856.   The impact of the reservation on the Indians living on the Salmon River was
negligible through the 1860s, and the Bureau of Indian Affairs was only vaguely aware of their
existence.  In 1869 an Indian Agent stationed at Grand Ronde indicated that there were about 30
Indians living on the Salmon River. 

As the many natural resources of the area, including oysters and deep water harbors, became
important to the European settlers, large portions of the reservation were closed or otherwise
expropriated by executive order starting in 1865.  In 1875, half of the reservation was closed,
including most of the watershed from the Salmon River northward.  The next major reduction
came in 1892 when allotments were made under the Dawes Act of 1887.  The Act set aside
44,000 acres in specific parcels as trust properties for the Indians.  Under the terms of the
allotment agreement of 1892, many of the Indians selected lands along the Salmon River estuary.
Almost all of the land along the Salmon River, from Rose Lodge to the coast, was in allotments by
1884.  By 1889 many of the Indians had sold their allotments or had lost them for not paying
taxes.  
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Two Native American cemeteries, Logan Cemetery and Curl-Bob-Baxter Cemetery are present in
the area.   Although additional cultural sites or resources were not specifically identified during
this study, the Confederated Tribes of Siletz Indians of Oregon have cultural ties to the region.  It
is Forest Service policy to consult them prior to implementation of federal land management
activities.  

3.1.2   Settlement by European Pioneers

The first white people to see the Oregon coast were probably the Spanish and English explorers
who were searching for the fabled “Northwest Passage” in the late 1700s.  Cook sailed off the
Oregon coast in 1775, and Vancouver passed by in 1792.  Some of the first non-native people to
actually set foot in the area did so unwillingly when their Spanish exploration and plunder ship,
the San Vicente, was driven ashore in a fierce storm. Descriptions of the calamity suggest the
shipwreck occurred at the mouth of the Salmon River.  From this event were born legends of
buried treasure and a giant black man who was most likely the slave of the ship’s captain, Jose de
Cordoba.  The shipwreck is echoed in Indian legends that tell of a giant “winged canoe” that came
ashore in the area.  In 1788, Captain Robert Gray visited the area on his sloop Lady Washington,
before continuing northward to become the first American ship to enter the Strait of Juan de Fuca. 

The first white person to travel the area appears to have been Reverend Jason Lee who visited the
area in 1837, and later founded Willamette University.  Another early settler in the area was
probably James Quick who arrived in 1852.  Richmond Burton arrived in 1875 as Congress was
redrawing the boundaries of the reservation lands.  Burton claimed 160 acres on the south side of
Cascade Head where he raised his family of eight children, five of whom died from diphtheria in
1878.  In 1885, John W. Crowley bought 157 acres of the open outer meadow of Cascade Head
which he later sold to his brother James.

Creek names are a good clue to homesteading activity, and names that can be tied to local
homesteaders in the Salmon River watershed include Crowley Creek, Calkins Creek, and Tooze
Creek.  Other settler families of note included those of E.P. Dodson, Charles and David Calkins,
and John Church.    James and Jesse Taggart operated a small farm near the mouth of Chitwood
Creek at Hart’s Cove.  

Neskowin Creek was originally called Slab Creek because of a shipwreck in the area that left a
load of lumber slabs on the beach.  Early settlers used the slabs to floor their cabins.  The first
settlers came to Neskowin Creek in 1876 when the reservation was closed.  Prominent early
settlers in the Neskowin Creek watershed included L.S. Schiller, A.G. Bertell, and the Affolter
family.   John W. Hellenbrand, who farmed acreage that included Neskowin Marsh, established
the Neskowin Post Office in 1886.  By the 1920s, part of Neskowin had become a beach resort
with cabins and campsites.
   
White settlement began in earnest in 1895 when the area was thrown open to homesteading.  Prior
to that, land could be acquired under the 1862 Homestead Act or the 1878 Timber and Stone Act. 
As the Timber and Stone Act did not allow anyone to acquire blocks of land large enough to make
commercial logging economical, “dummy entrymen” fraudulently posed as legitimate home-
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steaders to acquire large blocks.

Most of the National Forest land in the area was withdrawn on March 2, 1907 by proclamation as
the Tillamook Forest Reserve.  The reserve was eliminated a year later on June 11, 1908 when the
Siuslaw National Forest (and 20 additional national forests) was created.  At that time, the Forest
Homestead Act was in effect, allowing homesteading on forest reserve land with high agricultural
value.  The forest was closed to further homesteading in 1910 on grounds that all agricultural
lands had already been claimed.  Public protest reopened the forest for homesteading from 1913
to 1916.  Homesteading on what is now National Forest land was a failure and the acreage
remains part of the Siuslaw National Forest.  Lands that were never deeded were eventually
transferred to the Bureau of Land Management (BLM).  Slick Rock, Bear, and McMillen Creeks
appear to have been heavily homesteaded.

The homesteading era closed in the 1930s.  Other than “fern burning,” which was done to
maintain pasture land, homesteading left little mark on the land until consolidated parcels were
logged off.    

3.1.3 Development of Towns

Several small towns and villages developed in the area.  These include Neskowin, Three Rocks, 
Rose Lodge, Otis, and Thompson’s Landing.

3.1.3.1  Neskowin

The Neskowin Post Office was opened in 1886.  In 1909 the former Henry Page Ranch was
platted at the mouth of Neskowin Creek as a beach resort town.  The principal owners, James and
Lizette Walton, immediately began the sale of lots.   By 1925 the Page home had become the
Neskowin Inn.  A large community kitchen served campers who spent their summers here in
1927.  The 1992 census places the population of Neskowin at 2,158, although the population of
permanent residents is probably closer to 500 (C. Bickford, USDA Forest Service, pers. comm.).

3.1.3.2   Three Rocks (3 Rox)

Three Rocks was originally platted in 1933 on the north shore of the Salmon River Estuary, and
was named for the three prominent rocks standing offshore.  An old tourist poster touted that the
area was an old potlatch ground marked by mounds of shells.  Activities promoted included
fishing, clamming, crabbing, oystering, hunting, boating, and safe bathing with no undertow. 

Present in the town in the 1930s were a school house, a general store, Calkins Boathouse and Dry
Dock and a pontoon bridge across the Salmon River.  The Calkins family is reported to have
hauled in from Portland a number of streetcars for use as cabins.  Rumor has it that they were
later disposed of by dumping them into the river.  Metal pieces of the street cars may have been
responsible for some exciting “discoveries” for local treasure hunters using metal detectors in
their search for the lost treasure of the San Vicente.
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Today the community of Three Rocks consists largely of scattered summer and retirement homes.

3.1.3.3  Otis

The original Otis Post Office was opened in 1900 by Archibald Thomson at the site now known as
Neotsu. Later, the current community of Otis was founded at the head of tidewater in 1913 on the
Salmon River by Oscar T. Hellenbrand, who took the name of the former Neotsu post office. 
(Other accounts suggest that Thomson named the post office for his brother’s son, Otis.)  

Old timers insist that the Salmon River was deeper than it is now, and sailing vessels could go as
far inland as Thomson’s Landing in Otis to take on loads of fish from the cannery there.

Otis was the location of the second school house on the Salmon River.  By 1932 a gas station had
been built.  In 1965, 57 acres of land near the junction of Highway 18 and Highway 101 were
acquired by Jerry Parks for development as a pioneer town tourist attraction.  The facility instead
became Pixieland, a recreation park, and then American Adventures, an RV Park.  A 100-unit
trailer park called Tamara Quays was added in 1972.

3.1.3.4  Rose Lodge

Rose Lodge is the largest of the several small communities on the Salmon River.  Founded in 1908
with the opening of the Rose Lodge Post Office, the town catered to the local homesteaders.     

3.1.4 Roads and Trails

During prehistoric and early settlement times, travel through the area was probably by scarce
trails, and early travel from Neskowin north was by beach.  Some historians suggest that since
early prehistoric times the main route from the Willamette River Basin into the area was the Elk
Creek Trail along the Salmon River, which was originally called Elk Creek. The last miles of the
road are known to have passed along the north bank of the Salmon River, forded at Otis, and
terminated at Roads End north of Lincoln City.  The major route to Neskowin was from Grand
Ronde to Dolph, down the Little Nestucca to Meda, and then south to Neskowin.

The Old Elk Trail was improved from Grand Ronde Agency near Fort Yamhill by Philip H.
Sheridan (of later Civil War fame) from 1855 to 1861 while he was stationed in the area.  As a
result, the improved trail became known as the Phil Sheridan Road.  The “road” primarily passed
along the south side of the river, and was for many years the best access into the area.  The trail
was used to drive cattle to market in the Willamette Valley, and not surprisingly was virtually
impass-able during the rainy season.

Another important trail in the study area was the Linewebber Trail, which connected the Nestucca
Bay Cannery and Salmon River.  The trail, which crossed the east side of Cascade Head and
descended Salmon Creek, was used to haul fish caught in the Salmon River to the cannery.   Other
important trails connected Rose Lodge to Taft via Schooner Creek, and the Salmon River Ranger
Station to the Bald Mountain Ranger Station on Cougar Mountain.
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In 1909, John Boyer improved the main road along the Salmon River and operated it as a toll road
until 1920.  In 1922 the road was surfaced from Otis to Rose Lodge.  In 1913, Boyer launched a
campaign to build a highway down the Salmon River, and construction was started in 1926.  The
road was completed in July, 1930, and was known then as the “Salmon River Cutoff.”

In 1935, 37 acres of timber along the highway was set aside for preservation, and named the Van
Duzer Corridor after the Oregon Highway Commission Chairman. Through subsequent
acquisitions, the corridor now totals 1,511 acres.  The corridor width varies from 400 to 2000 feet,
and consists of two stretches 4.1 and 6.8 miles long.  The corridor represents one of the few
remaining stands of old-growth forest along Oregon highways.

Important to the region’s growing tourist trade was the construction of the “Coast Highway”
(a.k.a. Highway 101) which was known for years as the Roosevelt Highway.  By 1923 the
highway had been built from Otis to Neskowin. By 1937, the highway had been completed along
the entire coast, linking other important connections such as Neskowin with Oretown and
Cloverdale to the north.  Prior to the construction of Highway 101 and its bridges (built in 1934
and 1935), the state maintained ferries at the principal estuary crossings. In the early 1960s,
Neskowin Creek was moved from its natural channel and rip-rapped to accommodate new
Highway 101, which was built a few miles farther west of the original Highway 101 corridor.  A
dike cutting off Frazier and Salmon Creeks was also built at the new highway crossing of the
Salmon River estuary and a bridge was built across the Salmon River.  The portion of old Highway
101 that it replaced then became Road 12, or Old Scenic Highway 101.

Both Highways 18 and 101 are listed as Scenic Corridors in the 1995 Federal Lands Assessment. 
The same document recognizes Highways 18 and 101 as “the best known and most traveled
bicycle route in Oregon” (USDA 1995a).  Highway 101 is also listed as a National Scenic Byway.

As the region has continued to attract tourists and retirees, traffic on the highways has continued
to increase.  Currently, daily traffic volumes on Highway 18,  0.4 miles east of its junction with
Highway 101, is 4,700 to 5,900 vehicles per day, with the summer season peak accounting for 123
percent of average.  Traffic volume is estimated to be growing at a rate of approximately two
percent per year.  Daily traffic is expected to approach 15,000 vehicles per day by 2020 A.D. (J.
Detar, ODOT, pers. comm.).

Highway 101 volume varies seasonally from a low of 4,700 vehicles per day to a high of 10,700
during peak season.  Annual growth is estimated at three percent per year.

No major highway construction work is planned as yet, although ODOT recognizes that with
increasing pressures from tourism, highway expansion is inevitable.  Repaving is planned for the
year 2000 from Neskowin through Otis Junction.  Much of the anticipated expansion is likely to
occur piece-by-piece as passing lanes are added as needed.  Immediate improvements may
include expanding intersections and adding deceleration lanes within current ODOT rights-of-
way. 

The development of many local access roads largely mirrors the logging history of the area.  Maps
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compiled in 1959 show a rapid expansion of logging roads on private and federal lands in the
Coast Range.  Analysis of aerial photographs taken in 1972 suggests that essentially all of the
roads mapped today on National Forest land had been built by 1972, many of them built to
provide access for timber harvesting.

3.1.5 Agriculture and Harvest of Natural Products

In the late 1800s and early 1900s, dairy farming was of major importance in the lower Neskowin
watershed.  This occurred in spite of the hard work involved with clearing land, and a climate that
was not conducive to agriculture.  The U.S. government even attempted to turn the natives from
fishermen into farmers in 1856.  

One of the greatest challenges facing those who attempted to cultivate the land was the presence
of bracken fern which tended to overrun the fields.  Superintendent James Nesmith wrote “It
infests all the lands there, both wild and cultivated, and astonishes the farmer by sending up
shoots nearly a foot high in a single night”  (Beckham et al. 1982).  Years of hard labor felling
trees, clearing stumps, grubbing roots, and fighting bracken were required.  The lands east of
Highway 101 along the Salmon River may have been a spruce/alder swamp that was cleared for
grazing in this manner.

In 1884 a cheese maker from Canada named Peter McIntosh arrived in the region, bringing the
know-how of cheddar cheese-making with him.  Within a decade, cheese-making had become a
major industry in Tillamook County.  Cheese-making is documented at Bauer Farm on Neskowin
Creek and at least one cheese factory between Butte and Hawk Creeks.  Dairy farms occupied
the Hawk Creek Golf Course and Neskowin Marsh.   Alexander and Pearl made cheese in the
Salmon River watershed after 1913, and Merl McMillen opened a creamery in Rose Lodge in
1932.

Natural products harvested from the region included ferns, cascara bark, moss, and foxglove
(Digitalis purpurea) leaves.  A local fern company reported shipping 85,000 bundles of sword-
ferns to florists during the first five weeks of 1940.  By 1946 the sale of foxglove leaves and
cascara bark exceeded $123,000 per year.   Prudhomme wrote “Hundreds of workers hike into
the hills nearly every month of the year to pick sword-ferns or to cut huckleberry or salal brush. 
During an average year two trains of more than 50 cars each carry Lincoln (County) evergreens
to Midwest and eastern markets” (Beckham et al. 1982).  The harvest of natural products such as
cascara bark, moss, ferns, Christmas trees, and boughs continues to play a part in the local econ-
omy; however, there is only a minor harvest of these products from federal lands within the Sal-
mon and Neskowin watersheds.  Permits are issued to members of the Siletz tribe each year for
collection of ferns in the Cascade Head Scenic Research Area.  Annual harvest is estimated at
approximately 1,000 pounds (R. Babcock, USDA Forest Service, pers. comm.).  A minor amount
of salal and fern collection, and occassional firewood salvage, also occurs on federal lands in the
watershed, outside of the CHSRA (R. Babcock, USDA Forest Service, pers. comm.).

Crops grown in the area included potatoes, carrots, cabbage, hops, and rutabagas, although
farming does not appear to have been self-sustaining.  As a result, the early settlers were required
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to spend part of the year fishing, trapping, and picking ferns to supplement their livelihoods. 
Some traveled to the Willamette Valley to pick hops as well.

The rich bottomlands along Neskowin Creek were farmed at one time, and Neskowin Marsh
(a.k.a. Meadow Creek) was an experimental (and apparently unsuccessful) cranberry bog for a
short time (1912-1913).  Cattle and sheep were grazed in Neskowin Marsh, in the meadows of
Salmon Creek, and on the grasslands north of the mouth of the Salmon River including the
Cascade Head headland now owned by the Nature Conservancy.  Today, a few cattle use the
meadows along the Salmon River and some small farming continues along Neskowin Creek. 
Sheep are brought from Albany to graze near the Salmon River on a seasonal basis. 

3.1.6 Fishing

Fishing, as practiced by the Indians, was probably the first real industry in the study area.  The
first salmon cannery was built in Waldport in 1886, and within ten years canneries are reported to
have been built on all the major rivers along the Oregon Coast, including the Salmon.  Fish were
caught in fish wheels, gill nets, V-shaped traps of piles and netting, etc.  Harvesting pressures on
the local fish resulted in a significant decrease in fish populations and the subsequent closure of
most of the canneries by the 1920s.  A small salmon hatchery was operated on Neskowin Creek in
the mid-1900s.  A state hatchery was built on the Salmon River in 1975 in an attempt to bolster
the declining fishery.

Samuel Elmore operated a fish wheel on the Salmon River and a cannery at Woods on the Nes-
tucca.  The catch was hauled over the Linewebber Trail to the cannery.  The Thomson brothers,
George and Winfred, operated a cannery at Thomson’s Landing near Otis until it burned down.

With the decline in salmon runs in the 1920s, the focus of regional commercial fishing turned to
the oceans (Beckham et al. 1982).  Prudhomme reported in 1950 that the 1947 Lincoln County
catch included 2.3 million pounds of albacore tuna, 1.3 million pounds of Chinook salmon, 1.2
million pounds of rock cod, and varying quantities of coho salmon, petrale sole, ling cod, halibut,
flounder, anchovies, and sable (Beckham et al. 1982).   The clam harvest in 1947 totaled 35,917
pounds, and over 500,000 pounds of crab were caught.

James Gentry recalls running a 150 foot long gill net one-third of the way across the Salmon River
Estuary, and filling a boat with salmon on one tide.  Chinook, coho, and chum salmon dominated
the catch.  One of Francis Ames´, who wrote hundreds of articles for Field and Stream based on
his experiences going back to 1928, favorite fishing spots was the Salmon River, where he began
living in 1950. One of the “secrets” Ames shared with his readers was the spotting of the first sea-
run cutthroats of the season from the Rose Lodge Bridge.   Ames also described Chinook and
silver jacks boiling through a narrow riffle below the Rose Lodge bridge. 

3.1.7 Logging

Logging and lumbering, from the 1870s until recent times, have dominated as the major industry
in the region.  Poor transportation hampered the early lumber trade in the area.  As a result, it was
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more efficient to move the sawmills to the timber instead of the timber to the mills.  Small mills
and logging companies were called “gyppo” loggers (short for gypsy) because of their continuous
movement.

No permanent mills are documented as having operated in the Salmon River or Neskowin Creek
watersheds. There was a mill up Hawk Creek that was owned and operated by Grant Layer, and
another nearby operated by Ogle.  On Neskowin Ridge there was an area called the “gravy patch”
because there was so much timber per acre and the trees were some of the largest in the area.

As discussed earlier, large tracts of land were acquired by industry through purchase and by the
fraudulent operation of  “dummy entrymen” who posed as homesteaders.  The Polk Operating
Company acquired large holdings during the early 1900s.  Another large private landholder was
the Miami Corporation, which operated a mill near the current casino in Grand Ronde.  Most of
Miami’s land was harvested in the 1940s. Longview Fiber also operated in the area.

In the 1920s loggers built short railroad spurs off the historical Willamina-Grand Ronde rail line to
bring lumber out of the woods. Loggers began using trucks in the 1930s, and thus began the
construction of roads to facilitate the harvest of timber.   

Management of federal lands for timber began in the late 1940s.   The Hebo Ranger District owes
its existence, in part, to fire. Because its blackened condition made it unsuitable to commercial
loggers, the land was instead placed in federal reserve in an effort to reclaim the burnt hillsides. 
From the beginning of programmed harvesting in the late 1940s to the mid 1950s, clearcut areas
were broadcast burned and planted.  In 1985 the districts went to cooler burns or not burning at
all.  By the early 1960s, harvested areas were reforested by planting and aerial seeding.   Seed fall
from surrounding mature natural stands played an important role in reforestation (USDA 1995a).

Aerial application of herbicides began in the mid 1960s for site preparation and to release conifer
seedlings from brush and alder. The application of herbicides on federal lands was discontinued in
1983. 

Since the adoption of the Northwest Forest Plan, timber harvest on federal land has declined. 
Most of the federal land within the watershed is in Late-Successional Reserve where no regener-
ation harvest is allowed.  Future timber production will be primarily from thinning of second-
growth stands.

3.1.8 Recreation

Most of the recreational developments and/or infrastructure such as trails, roads, and camp-
grounds within the Neskowin Creek and Salmon River watersheds are currently not on federal
lands.  Recreational opportunities on federal lands within the study area include hiking (discussed
later) in the Cascade Head Scenic Research Area, camping on Neskowin Creek, and driving or
bicycling on the many forest access roads in the area.
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Some of the first tourists to visit the region were the Reverend Jason Lee and his bride along with
Cyrus Shepard and his wife, who spent their honeymoon camping near the mouth of the Salmon
River in 1837.  Neskowin has been a camping area for travelers from the Willamette Valley since
as early as 1872.  Since the 1920s, when more tourists began traveling to Neskowin, the area has
continued to grow as a recreational destination.  Recreational activities within the study area
include hiking, camping, picnicking, freshwater bank fishing, upland game hunting, viewing
wildlife, horseback riding, mountain biking, off-road ATV and 4-wheel driving, and golfing.  Most
of these activities occur in the less heavily logged and more scenic western portions of the study
area.  Additionally, the small communities in the study area are growing as people build second
homes or retire to the area.  Of the activities surveyed, day hiking is expected to show the greatest
growth, increasing 107 percent from 1987 to 2000, wildlife observation is expected to grow 57
percent, and RV camping 54 percent during that same time period in the Northern Coast Range
AMA (Wong 1997).

In 1938 the YWCA's 380 acre Camp Westwind opened on the south shore of the Salmon River
Estuary.  The camp is reached by barges that ferry people across the estuary from Knight Park. 
Since 1938 the camp has expanded to approximately 700 acres.  The camp was used as a furlough
base for East Coast servicemen during World War II.

Wong (1997) cites the Pinnacle, the Cascade Head Scenic Research Area, Salmon River, Van
Duzer Wayside, Hart's Cove, Neskowin Creek, and Proposal Rock as geographic points of interest
within the analysis area.

Within the study area, Neskowin attracts the lion's share of recreationists.  The Oregon Parks and
Recreation Department reported that over 300,000 people visited Neskowin Beach in 1990-91,
and over 177,000 people visited in 1994-95.  Recreational attractions include the RV Park and
Day Use Area at Neskowin, and the George Vogel Group Site on Neskowin Creek.  There are two
(2) golf courses in Neskowin: one in the Hawk Creek drainage, and one on the wetlands between
the Community of Neskowin and Highway 101.

Additional attractions in the area include Knight Park and boat launch on the Salmon River estu-
ary, and the nearby Sitka Center for Art located on the grounds of the Cascade Head Ranch in
Three Rocks. 

There are several trails available for hikers in the Cascade Head area.   The Hart's Cove Trail,
which begins near the Cascade Head summit, descends to Hart's Cove from Road 1861.  The trail
is open from July 16 through December 31 each year.  The Cascade Head Trail follows nearly
parallel to the west side of Highway 101.  The Nature Conservancy Trail follows the headland
above Three Rocks and connects Three Rocks Road to Road 1861.  There are few, if any, other
trails in the study area suitable for recreational use.

3.1.9 Special Designation Areas

A large portion of the federal lands within the study area are enclosed within the Cascade Head
Experimental Forest (CHEF), Cascade Head Scenic Research Area (CHSRA), Cascade Head
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Natural Area, and Neskowin Crest Research Natural Area.  Management practices vary by area. 
Details of management policies and practices are well documented in the Siuslaw National Forest
Plan (USDA 1990). 

3.1.9.1  Cascade Head Experimental Forest

The 11,890-acre Cascade Head Experimental Forest (CHEF) was established in May 1934 for
studies in silviculture, forest protection, ecology, forest utilization, and related subjects pertinent
to Sitka spruce and hemlock timber types.  The CHEF lies largely to the east of Highway 101
between the Salmon River to the south, and Neskowin Creek to the North.  The area overlaps the
Cascade Head Scenic Research Area to the west.

The overall Management of the CHEF is the responsibility of the Pacific Northwest Research
Station (PNW, Research Work Unit 4356).  Certain maintenance activities are administered by
the National Forest.  The CHSRA Management Plan describes how activities are coordinated
between the two agencies.   All lands within the CHEF are deemed "unsuitable for timber
production" in the Siuslaw National Forest Land and Resource Management Plan.

3.1.9.2   Cascade Head Scenic Research Area 

Public Law 93-535, dated December 22, 1974 established the Cascade Head Scenic Research
Area (CHSRA).  It was the first Scenic Research Area designated in the United States.  The Forest
Service developed an EIS and Management Plan for the area in 1976.   The area comprises 9,670
acres of land, of which approximately 6,400 are National Forest lands and the remainder are
privately owned.  Congress has authorized acquisition of additional land.  Approximately one third
of the CHEF (discussed above), and the entire Neskowin Crest Research Natural Area are
contained within the CHSRA.  

The purpose of the area is "to provide present and future generations with the use and enjoyment
of certain ocean headlands, rivers, streams, estuaries, and forested areas; to ensure the protection
and encourage the study of significant areas for research and scientific purposes; and to promote a
more sensitive relationship between humans and their adjacent environment..." (USDA 1990). All
land in the CHSRA is categorized as "unsuitable for timber production" (Public Law 93-535).

3.1.9.3   Cascade Head Natural Area

The 280-acre Cascade Head Natural Area, located north and west of Three Rocks, is owned and
managed by the Nature Conservancy.  The area was once used for grazing. The purpose of the
Natural Area is to balance public use and to preserve an ecologically significant area hosting rare
plants, animals, and entire ecosystems.  Cascade Head is unusual for the extent of its prairies
dominated by native grasses, red fescue, wild rye, and Pacific reedgrass.  The preserve also
supports a threatened species of butterfly and two rare plant species: the Cascade Head catchfly
and the hairy-stemmed checkermallow.  Funds for research and management of the area are
provided by an endowment established for Cascade Head in 1981.
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3.1.9.4   Neskowin Crest Research Natural Area

The Neskowin Crest Research Natural Area (RNA), which lies along the northwestern corner of
the Cascade Head Scenic Research Area, is largely undisturbed, with Sitka spruce and western
hemlock being the dominant trees.  Specialized ecosystems within the RNA include ocean cliffs,
streamside zones, and a grassy headland.   A goal of the RNA is to sustain natural ecological
processes.

3.1.9.5 Saddleback Mountain Area of Critical Environmental Concern and Research
Natural Area

The Saddleback Mountain Area of Critical Environmental Concern (ACEC) and Research Natural
Area (RNA) occupies 135 acres of BLM-managed lands in the upper Salmon River watershed
(T.7 S, R. 9 W, Sec.3).  It contains what is believed to be the last old-growth Pacific silver fir-
western hemlock stand in public ownership in the Oregon Coast Range.  The ACEC’s Pacific
silver fir is a relict population near the southern extent of its distribution in the Coast Range.  The
population has been reproductively isolated for centuries and could be quite distinct genetically. 
Noble fir on the site has also been isolated and may be genetically distinct as well.

The 29-acre RNA containing the unique vegetation was established in the early 1980s.  An ACEC
was established around the RNA to provide a wind buffer to the unique stand.  The entire area is
designated LSR under the Northwest Forest Plan.  Management objectives include maintaining,
protecting, and restoring ecological processes, native species, and relevant and important values
of the site.

3.1.9.6  Lost Prairie Area of Critical Environmental Concern

The Lost Prairie ACEC occupies an isolated segment of BLM land in the upper Salmon  River
Watershed, 1 mile east of Saddleback Mountain (T. 7 S, R. 9 W, Sec. 2).  The 60-acre ACEC
contains one of the few natural high elevation (2,700 ft) peat bogs in western Oregon.  This rare
habitat includes a rich variety of sedges, bog herbs, and wildflowers, graded into a mixture of
beargrass, bog huckleberry shrub, and scattered western white pine.  The highest edges and
“islands” of the bog are covered by western redcedar-western hemlock forest.  Rare cryptogams
(mosses, lichens, and liverworts) can also be found.

In 1978, a previously undescribed lily (Erythronium elegans) was discovered at the site.  This
species is now a candidate for federal listing.  Management objectives for Lost Prairie include:
maintaining, protecting or restoring relevant and important values, preserving habitat diversity for
wildlife, and preserving plant diversity for educational and scientific purposes.  

3.2   TERRESTRIAL ECOSYSTEM

3.2.1 Vegetation

3.2.1.1 Soil Climate Zones 
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Soil-climate zones describe the broad patterns of vegetation across the landscape.  Four distinct
soil-climate zones occur within the analysis area. The Coastal Fog Zone lies along the coast and
extends approximately nine miles inland. The Northern Interior Zone and the Central Interior
Zones are adjacent to the Coastal Fog Zone. The Valley Margin Zone extends into the north-
eastern corner of the watershed analysis area (Map 3). 

In general, Sitka spruce series occur in the maritime Coastal Fog Zone and on wetter aspects in
the Interior Zones. Western hemlock series thrive in the Valley Margin Zone, the Northern Inter-
ior Zone, and portions of the Central Interior Zone. Within the Central Interior Zone, true fir
series are found at higher elevations. Noble fir is most common; silver fir associations are found in
the Saddleback Mountain and Lost Prairie areas.

Coastal Fog Zone

Dominant plant communities: Sitka spruce and western hemlock

Dominant plant associations: Spruce/salmonberry, western hemlock/salmonberry, spruce/sword-
fern, spruce/salal, western hemlock/swordfern, and western hemlock/salal

Very high winter rainfall accompanied by high winds, or fog and low clouds, characterize this
zone.  The width of the Coastal Fog Zone varies with elevation because the extent of fog pene-
tration depends upon heat loss to the atmosphere at night, which varies by elevation (Ruth and
Harris 1979).  Fog often forms during clear weather in the summer when the heat loss from the
land is greater than that of the ocean.

Soils within this zone are characterized by high accumulations of organic matter. They are high in
amorphous clays and are often thixotropic (USDA 1995a). Thixotropic soils have the properties of
a solid when undisturbed, but become fluid when disturbed though agitation, shearing, or
vibration.

Fog and low clouds increase effective soil moisture during summer months. At Otis, a trace or
more of precipitation occurs from eight to fifteen days per month from July to September (Ruth
and Harris 1979).  During these months, fog and moist maritime air apparently play a particularly
important role in influencing the distribution of vegetation types (Ruth and Harris 1979). 

Within the Coastal Fog Zone, soil temperatures rarely fall below freezing. Soils are considered
isomeric (slight differences from winter to summer in soil and air temperatures). This creates ideal
conditions for Sitka spruce, western redcedar, and western hemlock.

Interior Zones

Dominant plant communities: Douglas-fir and western hemlock

Dominant plant association: Hemlock/swordfern, hemlock/salal, and hemlock/salmonberry
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Further inland of the fog zone, two interior soil-climate zones occur, the Northern Interior Zone
and the Central Interior Zone. The location of these zones coincides with the location of the first
peaks of the coastal mountain range.

The climate within these zones is generally maritime; however, summer fog is not as common as
in the Coastal Fog Zone.  High winds are frequent.  According to Hemstrom and Logan (1986),
slopes are steeper and soils are usually well drained. Slope aspect has a more pronounced effect
on species distribution. Because these zones are more mountainous, they have greater climatic
variability. Heavy rains and occasional snow create high soil moisture levels in the winter. Sum-
mers are moist. 

Soils are mesic; soil temperatures are significantly different from summer to winter. Soils are
characterized by high biologic activity accompanied by high decomposition rates and moderate to
high accumulations of soil organic matter (USDA 1995a). Summer soil moisture levels on upper
slopes south of the Salmon River are somewhat drier than those found north of the Salmon River.

In the analysis area, the Central Interior Zone reaches elevations of approximately 900 feet. The
deep to very deep moderately fine-textured soils in this zone overlay slowly to moderately per-
meable bedrock. 

Douglas-fir and western hemlock compose the majority of forest communities (USDA 1995a). In
the analysis area, hemlock/swordfern plant associations are most common on lower slopes. Some
noble fir plant associations may occur on higher elevation upper slopes. 

Northern aspects prevail in the Northern Interior Zone, which lies adjacent to and above the
Salmon and Little Salmon Rivers. The very deep fine-textured soils in this zone overlay highly
permeable bedrock. 

Like the Central Interior Zone, Douglas-fir and western hemlock are the dominant conifers.
However, within this zone, mixed deciduous/conifer stands occupy most forested sites (USDA
1995a). Within the analysis area, hemlock/salmonberry, hemlock/salal, and hemlock/swordfern
plant associations are most common. 

Valley Margin Zone

Dominant plant communities: Douglas fir, red alder and western hemlock

Dominant plant associations: Hemlock/salmonberry and hemlock/salal with inclusions of hem-
lock/swordfern along the Salmon River

A finger of the broad-reaching Valley Margin Zone intrudes into the northeastern corner of the
Salmon-Neskowin Watershed Analysis area. Here, in the river valley of the Salmon and Little
Salmon Rivers, slopes are gentler. 
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Maritime influences are less pronounced. Unlike the other soil zones within the analysis area, high
winds are uncommon in the Valley Margin Zone. Soils are significantly drier and warmer during
summer months, which limits plant growth (USDA and USDI 1998). Winters are moist. Soils have
moderately high biologic activity and moderate decomposition rates. Accumulations of soil
organic matter are low to moderate (USDA 1995a). 

3.2.1.2  Plant Association Groups

Within each of the soil-climate zones, specific plant association groups (PAGs) are likely to occur.
PAGs are combinations of common plant associations based upon common elevations, slopes,
aspects, and land shapes. 

On the Siuslaw National Forest, PAGs were determined by applying a computer model to a
projection of plot data. The model extrapolated the plot data against a set of rules to group similar
plant association types. Within each PAG, several plant associations may actually occur on the
ground. The plant association map shows the distribution of the nine PAGs found in the analysis
area. Table 3-1 shows the relationship of those plant associations to the subseries environment by
series and soil-climate zone.



26

TABLE 3-1. DISTRIBUTION OF SUBSERIES ENVIRONMENTS AND PAGS IN THE WATERSHED

Soil-Climate Zones Series Subseries
Environment

PAGs Comprising the Subseries
Environment

Coastal Fog Zone
(40,391 acres)

S. spruce
(38,380 ac.)

Wet spruce (29,863 ac.) Spruce/salmonberry (29,501 ac.)

Spruce/salmonberry-salal (362 ac.)
Moist spruce (8,517 ac.) Spruce/swordfern (6,804 ac.)

Spruce/menziesia (1,713 ac.)
W. hemlock
(2,005 ac.)

Wet hemlock (1,158 ac.) Hemlock/salmonberry (1,158 ac.)

Moist hemlock (822 ac.) Hemlock/swordfern (822 ac.)
Dry hemlock (25 ac.) Hemlock/salal (25 ac.)

Northern Interior Zone 
(6,561 acres)

S. spruce 
(5,523 ac.)

Wet spruce (3,560 ac.) Spruce/salmonberry (3,449 ac.)

Spruce/salmonberry-salal (111 ac.)
Moist spruce (1,963 ac.) Spruce/swordfern (1,825 ac.)

Spruce/menziesia (138 ac.)
W. hemlock
(1,038 ac.)

Wet hemlock (548 ac.) Hemlock/salmonberry (548 ac.)

Moist hemlock (447 ac.) Hemlock/swordfern (447 ac.)
Dry hemlock (43 ac.) Hemlock/salal (43ac.)

Central Interior Zone
(14,637 acres)

 S. spruce (3,066
ac.)

Wet spruce (459 ac.) Spruce/salmonberry (459 ac.)

Moist spruce (2,607 ac.) Spruce/swordfern (2,586 ac.)
Spruce/menziesia (21 ac.)

W. hemlock
(6,959 ac.)

Wet hemlock (439 ac.) Hemlock/salmonberry (439 ac.)

Moist hemlock (4,427 ac.) Hemlock/swordfern (4,388 ac.)
Hemlock/oxalis (39 ac.)

Dry hemlock (2,093 ac.) Hemlock/salal (2,093 ac.)
Noble fir (4,609
ac.)

Noble fir (4,609 ac.)

No data (3 ac.)
Valley Margin Zone
(2,166 acres)

W. hemlock
(2,166 ac.)

Wet hemlock (1,986 ac.) Hemlock/salmonberry (1,986 ac.)

Moist hemlock (169 ac.) Hemlock/swordfern (169 ac.)
Dry hemlock (11 ac.) Hemlock/salal (11 ac.)

Open Water and
Tidelands (528 acres)
Total 
(64,283 acres)

Sources: SNF GIS layers: Soil climate zones (SOILCLIZ); plant association grid (PAG, January 1999)
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3.2.1.3 Disturbance Processes

Within the analysis area, the key natural disturbance processes include fire, wind, insects, and
disease. Timber harvest, land clearing for agriculture and development, and human-caused fires
are the most significant human-related disturbance processes.

Physical Disturbance Processes

Fire

Historically, fire was the most important stand-initiating event in the Coast Range (Harcombe
1986).  The historic fire-return interval has been calculated at a mean of 434 years, with a range
of 226 to 2,583 years.  This long interval between disturbances allowed the development of old-
growth stands.

Since European settlement, fires have occurred more frequently and many have been human-
caused.  According to Harcombe (1986) the major Coast Range crown fires of the late 19th and
early 20th centuries were all thought to be human-caused.  The result of increased fire is that few
unharvested stands in the watershed are over 120 years old. Not all fires, however, were stand
replacing.

Figure 3.1 (Fire History) shows the approximate areas that burned just prior to 1850, 1890, and
1940. These maps were compiled from various sources and represent the best available informa-
tion on vegetation ages (USDA 1998).

According to the data represented on the 1850 fire map, approximately 42 percent of the water-
shed burned in the mid-1800s. The 1940 vegetation age map indicates that additional areas burned
between 1920 and 1940 including some of the area that burned in the previous century. 
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Fire frequency increases further inland due to dry east winds that decrease fire fuel moisture and
provide the major force that pushes fires. Summer fog apparently plays a role in minimizing fires
(Ruth and Harris 1979). A comparison of soil climate zones and vegetation age maps from 1850,
1890, 1920, and 1940 indicates a weak correlation between soil climate zones and age class. This
relationship appears to be tempered by slope, aspect and vegetation communities. 

Harcombe (1986) found that restocking following crown fires is rapid.  Although no data on
restocking following fires were available, the rate of restocking following disturbance in the
watershed has been shown to be rapid.  For example, at Cascade Head, one study found that
within 6 years of logging, an area was 81 percent stocked. Harcombe attributes the rapid restock-
ing to frequent and prolific seed production by both spruce and hemlock. Similar responses would
be expected following a crown fire.

Many sites go through a red alder dominated stage following fire. Franklin and Dyrness recog-
nized two major kinds of seral stands in coastal hemlock-spruce plant series: 1) coniferous forests
with varying mixtures of spruce, hemlock and Douglas-fir and 2) red alder or other hardwood
dominated stands. (Ruth and Harris 1979). Which type occurs depends upon the amount of site
disturbance and available seed. Greater disturbance favors red alder (Ruth and Harris 1979).

In the Little Nestucca drainage, a correlation between multiple burns since 1850 and alder stands
was observed (USDA 1998). Although this correlation may exist in the analysis area, the existing
data do not readily support it.  In general, there were fewer and less recent burns in this area than
in the Little Nestucca, and the fire history shows only one burn since 1850 in areas of greatest
hardwood concentration.  The increase in alder over historical levels may be related to logging,
the most notable disturbance in the watershed.  Other disturbances that could have caused the
perpetuation of alder include windthrow and disease. 

Red alder seeds germinate and grow rapidly on exposed mineral soils in full sunlight. Early, rapid
height growth allows alder to overtop and suppress conifers. Over an extended period of time,
perhaps as long as 150 years, shade tolerant conifers will accumulate in the understory, and even-
tually break into the canopy (Hemstrom and Logan 1986).

As a nitrogen fixer, red alder may play a role in restoring site-fertility and in checking the spread
of Phellinus weirii root rot (Hemstrom and Logan 1986). Studies in Canada have indicated that
the presence of paper birch, which, like alder, plays a significant successional role following fire,
can reduce the size and number of root disease centers in Douglas-fir (Simard and Vyse 1993).
Like birch, alder roots contain high levels of phenols. These compounds may play a role in
limiting the spread of root disease.

Wind

East winds are funneled from the Willamette Valley down the Salmon River and Neskowin Creek
valleys to the coast, bringing cold, clear weather in winter and dry, hot weather in summer.  Wind
is the most significant disturbance agent in the Coastal Fog zone and least significant in the Valley
Margin Zone. The amount of stand disturbance created by wind can vary depending upon stand



30

location, age, slope, dominant species, soil depth, soil moisture, incidence of root rot or other
weakening agents, proximity to openings, and adjacent opening size (Ruth and Yoder 1953;
Nowacki and Kramer 1998).

Wind damage can be spectacular or subtle. Its effects change over a continuum, grading from
areas where chronic, single or small, multiple-tree openings prevail to areas exposed to recurrent,
large-scale blowdown events (Nowacki and Kramer 1998). 

The highest velocity winds with the greatest damaging impact are the south and southwest winds
of an approaching storm. Studies at Cascade Head found that on average, storm winds come from
the southwest at an approximate azimuth of 210 degrees (Ruth and Yoder 1953). Gale force
winds approach the shoreline with increasing frequency in October and November, reach a peak
in December and January, and then decrease in February and March (Ruth and Harris 1979).
Blow-down events have occurred within the analysis area. In 1891, approximately 5 ha (12.4
acres) blew down on Cascade Head (Harcombe 1986).  Two extensive blowdown events in
western Oregon, one in 1951 and another in 1962, (Ruth and Harris 1979 and Harcombe 1986)
likely affected portions of the watershed as well. 

Small pockets of blowdown have occurred in the watershed, particularly along Old Scenic High-
way 101, where down trees are salvaged by the Forest Service every winter. Where trees have
been suddenly exposed to the force of the wind along the edges of clearcuts, blowdown also in-
creases.  Because logging activity increases the number of exposed edges, the number of signifi-
cant blowdown patches has probably increased over historic levels. Fires may have created larger
openings; however, the ratio of edge to opening decreases as opening size increases. Additionally,
logging activity has occurred at regular, frequent intervals. The interval between natural fires
would have been much greater. More frequent disturbance activities expose susceptible stand
edges to a greater number of storm events. 

Scattered blowdown, where individual trees topple or break within the canopy, occurs even with-
out catastrophic storms. Trees weakened by primary agents such as root rot or dwarf mistletoe
may blow down in storms that are not particularly severe (Ruth and Harris 1979). Small-scale
canopy disturbances like these are typical in older forests with high structural complexity
(Nowacki and Kramer 1998). It is likely that the rate of occurrence of scattered blowdown events
has not changed significantly over historic levels. 

Wind damage to needles, twigs, and branches may reduce the photosynthetic area of a forest, and
thus reduce productivity. Root damage occurs when roots work up and down in the soil during
wind sway. This also slows growth. Additionally, root damage may increase susceptibility to
blowdown in future storm events and may provide an entryway for disease organisms (Ruth and
Harris 1979). Such reductions in productivity are likely to have occurred, and to occur again, in
the analysis area. 

Stands most at risk to all types of wind damage, especially blowdown, are closer to the ocean, on
ridges or high on the northeast side of ridges, and composed predominantly of western hemlock or
Sitka spruce.
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Biological Disturbance Processes

Foliage Diseases

Swiss Needle Cast.  Swiss Needle Cast (Phaeocryptopus gaeumannii) occurs throughout the
range of Douglas-fir. Until recently, this fungus was thought to be unimportant. Historically, the
disease has not caused appreciable damage. Even in the late 1970s and early 1980s, the disease
was reported only in a few plantations in western Oregon. However, by the late 1980s, Swiss
Needle Cast had become increasingly more severe in plantations and naturally established stands
(Oregon Department of Forestry 1998).

In 1996, Oregon Department of Forestry surveys showed that the disease was most widespread in
the Coastal Fog Zone.  Most of the discoloration associated with Swiss Needle Cast occurred
within 15 miles of the coast. In 1997, surveys indicated a three-fold increase over 1996. Trees
with symptoms of the disease were observed 24 miles inland (Oregon Department of Forestry
1998).

Although Swiss Needle Cast occurs throughout the Salmon and Neskowin watersheds, the most
severely infected areas lie north of the Salmon River in the Coastal Fog Zone. Very few areas
within the Central Interior Zone appear to be affected  (Map 4).

In the Lower Neskowin, Salmon, and Widow subwatersheds, the most significant areas of infec-
tion occur in older stands. In the Deer, Butte/Hawk, and Upper Salmon subwatersheds, the most
significant levels occur in younger stands. Both younger and older stands are infected in the Treat/
Alder Brook subwatershed. The Upper Neskowin subwatershed shows the areas of highest infec-
tion. Here, both younger and older stands show evidence of discoloration.

Tree growth reductions due to Swiss Needle Cast have been estimated at as high as 22 percent. It
is unknown if this growth decrease will increase, decrease, or remain constant over time. (Oregon
Department of Forestry 1998).  In addition to reductions in growth, the disease is now beginning
to cause mortality in some infected stands.

If sustained, Swiss Needle Cast infections may reduce opportunities to manipulate stands into
desired structures and compositions.  For example, it is not known how infected stands will
respond to thinning.  Swiss Needle Cast causes a reduction in foliage and decreases crown closure
in severely affected stands.  This in turn increases the growth of understory vegetation.  If Swiss
Needle Cast-induced mortality occurs, the canopy may be reduced to a level too low to achieve
the desired late-successional characteristics.  This result will not be known until experimentation
has taken place.
Root Rot.  A number of different root rot diseases are found in the analysis area. Root rots are
endemic in most forested areas and are not likely to cause significant problems on their own.
However, root rots can become a significant concern in areas where other factors such as drought,
insects, or other disease factors have weakened trees. Swiss Needle Cast may set the stage for an
increase in root rot infection over the next decade.
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Laminated Root Rot. Laminated root rot (Phellinus weirii) attacks trees of all ages, but is most
common in Douglas-fir stands between 25 and 125 years old. The disease is spread by root-to-root
contact. The fungus can live for years in dead stumps and logging residue. This makes the disease
particularly difficult to control. Pockets of infected trees are likely to occur throughout the
analysis area. No specific areas with significant infection levels were noted. 

Annosus Root Disease.   The weak saprophyte, Heterobasidion annosum, is most successful in
attacking trees that have been weakened by drought or other factors. This root disease occurs at
endemic levels throughout western Oregon. It can survive for more than 50 years in the dead roots
of some tree species. Western hemlock is susceptible to infection. 

Because of the role of stumps and wounds in spreading the disease, repeated thinning entries will
increase Annosus infection levels. Care needs to be taken to ensure the long-term health of hem-
lock-dominated stands, particularly if multiple harvest entries are planned to promote the develop-
ment of late-successional characteristics (USDA 1998). 

Armillaria Root Rot.  Also known as mushroom rot and shoestring root rot, the root rots caused
by species in the genus Armillaria have a wide host range. Armillaria is ubiquitous. It commonly
occurs in woody debris in the soil. In the Coast Range, Armillaria primarily affects plantations
less than 25 years old and off-site trees. Healthy trees have the best resistance to Armillaria.

Insects

Bark beetles, particularly the Douglas-fir beetle (Dendroctonus pseudotsugae) and the Spruce
beetle (Dendroctonus rufipennis) are of concern in the Salmon-Neskowin watershed analysis
area. Both are often associated with root disease, blowdown events, and other large-scale
disturbances that weaken trees. 

Ruth and Yoder (1953) reported that a Douglas-fir beetle epidemic killed 455 million board feet
of green timber the summer following a large blowdown event in the Oregon Coast Range (3.7
billion board feet blew down on December 4, 1951). The beetles built up populations in blow-
down areas, then emerged to attack living trees. 

The creation of downed wood as part of the late-successional management strategy has raised
concerns about increasing beetle-caused mortality (USDA 1998). Concentrations of down wood
may allow beetle populations to expand beyond current endemic levels. 

Many other insects affect the growth of conifers in the Coast Range. A western hemlock looper
(Lambdina fiscellaria lubabrosa) outbreak occurred between 1889 and 1891 in the Tillamook
area. Western hemlock looper affects both hemlock and Douglas-fir.  In 1998, a spruce aphid
epidemic occurred along the Oregon coast, affecting Sitka spruce within the Coastal Fog Zone. 
The white pine weevil (Pissodes strobi) creates the greatest damage outside the Coastal Fog Zone
and can affect young (8- to 30-year old) spruce by attacking terminal growth. 

Dwarf  Mistletoe
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Dwarf Mistletoes (Arceuthobium spp.) depend upon conifer hosts for growth and survival. Mistle-
toes weaken trees and reduce growth. Additionally, dwarf mistletoe may provide entry points for
decay organisms through broken stubs or old brooms. Mistletoes create brooms that are used as
habitat by wildlife species. 

Mistletoe affects western hemlock in the Coast Range. Sitka spruces are not affected. Infection is
often concentrated within particular stands. The rate of spread of mistletoe is slow. Mistletoe is
likely to occur at endemic levels in the Salmon and Neskowin watersheds.

3.2.1.4 Seral Stage Distribution

Plant communities gradually change in somewhat predictable patterns over time.  This gradual
change is punctuated by disturbances that destroy all or some of the vegetation.  Large-scale
disturbances such as fire or extensive blowdown significantly alter the plant communities and
processes.  Smaller-scale disturbances such as those created by insects, scattered blowdown, or
wind damage subtly alter the species composition and structure of forested areas.  The types of
disturbances that occur in a particular region are often predictable based upon natural processes
and social trends (Oliver and Larson 1990).

Four stand development stages are recognized (Oliver and Larson 1990).  The stand initiation
stage occurs after a disturbance when new individuals and species become established.  Next,
during the stem exclusion stage, new individuals no longer become established and some existing
ones die.  Surviving trees grow larger and begin to express height and diameter differences.  The
understory reinitiation phase begins when the openings created by dying trees create opportunities
for understory vegetation to begin to develop once again.  Finally, when trees begin to die in an
irregular fashion, the stand enters the old-growth stage.  

For this project, the stand initiation stage includes the pioneer, very early, and early-seral stages. 
Stands from 0 to 49 years of age with tree diameters under 18 inches fall within this category. 
The stem exclusion stage includes those stands classified as mid-seral that are generally 50 to 79
years old with tree diameters that range from 10 to 18 inches.  Stands over 80 years old with tree
diameters above 19 inches are classified as late-seral stands.  This early portion of this stage is
described as the understory reinitiation stage; the later portion is described as the old-growth
stage.  

The following table (Table 3-2.) shows the percent of the watershed within each of these stages.
Both current and historic conditions are shown.

TABLE 3-2. STAND STAGES OF DEVELOPMENT (CURRENT AND HISTORIC CONDITIONS)

Development Stage Current (%) Historic (%)
Stand Initiation 34 29
Stem Exclusion 13 12

Understory Reinitiation 24 27
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Old-growth            0 10
Hardwood 14 7
Unknown 15 15

Total 100 100

Current seral stage data came from the Siuslaw National Forest “Allvegetation” GIS layer. Table
3-3 shows the distribution of current seral stages in the watershed.  Table 3-4 shows the distribu-
tion of current seral stages by subwatershed.  Current seral stages for stands in the analysis area
were determined from satellite data.  A portion of this data was ground-truthed.  Maps 5 and 6
and the tables included in Appendix A provide additional information about the current and
historic seral stages within the Salmon and Neskowin watersheds.

TABLE 3-3. DISTRIBUTION OF CURRENT SERAL STAGES WITHIN THE WATERSHED

Seral Stage General Age Acres Percent

Pioneer 0 to 10 yrs 3650 5.7%
Very Early 11 to 24 yrs 7820 12.2%
Very Early Mix 11 to 24 yrs 287 0.4%
Early 25 to 49 yrs 3864 6.0%
Early Mix 25 to 49 yrs 6595 10.3%
Mid 50 to 79 yrs 5292 8.2%
Mid Mix 50 to 79 yrs 5717 4.5%
Late 80 + yrs 9703 8.9%
Late Mix 80 + yrs 2921 15.1%
Pure Hardwood variable 8698 13.5%
Unknown 9791 15.2%
Total 64,337 100.0%


